Duplications of hox gene clusters and the emergence of vertebrates.
The vertebrate body plan is characterized by an increased complexity relative to that of all other chordates and large-scale gene amplifications have been associated with key morphological innovations leading to their remarkable evolutionary success. Here, we use compound full Hox clusters deletions to investigate how Hox genes duplications may have contributed to the emergence of vertebrate-specific innovations. We show that the combined deletion of HoxA and HoxB leads to an atavistic heart phenotype, suggesting that the ancestral HoxA/B cluster was co-opted to help in diversifying the complex organ in vertebrates. Other phenotypic effects observed seem to illustrate the resurgence of ancestral (plesiomorphic) features. This indicates that the duplications of Hox clusters were associated with the recruitment or formation of novel cis-regulatory controls, which were key to the evolution of many vertebrate features and hence to the evolutionary radiation of this group.